Objective: The aim of this study was to profile students undertaking placements at University Departments of Rural Health (UDRHs) and investigate factors affecting students' satisfaction and intention to enter rural practice. Design: Cross-sectional survey comprising 21 core questions used by all UDRHs. Setting: Eleven UDRHs across Australia that support students' placements in regional, rural and remote locations. Participants: Medical, nursing and allied health students who participated in UDRH placements between July 2014 and November 2015 and completed the questionnaire. Main outcome measures: Key dependent variables were placement satisfaction and rural practice intention. Descriptive variables were age, gender, Aboriginal or Torres Strait Islander (ATSI) background, location of placement, healthcare discipline, year of study and type and length of placement. Results: A total of 3328 students responded. The sample was predominantly female (79%), the mean age was 26.0 years and 1.8% identified as ATSI. Most placements (69%) were >2 but ≤12 weeks, 80% were in Modified Monash 3, 4 or 5 geographical locations. Public hospitals and community health made up 63% of placements. Students satisfied with their placement had 2.33 higher odds of rural practice intention. Those satisfied with Indigenous cultural training, workplace supervision, access to education resources and accommodation had higher odds of overall satisfaction and post-placement rural practice intention. Conclusions: The majority of students were highly satisfied with their placement and the support provided by rural clinicians and the UDRHs. UDRHs are well placed to provide health professional students with highly satisfactory placements that foster rural practice intention.
Introduction
Health status and outcomes among non-metropolitan Australians are generally worse than residents of major cities for a variety of reasons, 1 among which is maldistribution of health workforce. 2 The shortage of health professionals in rural compared to metropolitan areas is a critical challenge [3] [4] [5] for both local communities and government. One response is to train more health professionals in regional, rural and remote locations, with a view to them returning to those areas after they graduate. Previous evidence, predominately from medicine, suggests that exposure to rural practice during training is influential on choosing to work in a rural location, [6] [7] [8] even independent of other factors. 6 However, to date there have been no large-scale rural placement studies across medicine, nursing and allied health that involve multiple universities. In Australia, 11 University Departments of Rural Health (UDRHs) are funded under the Australian Government Department of Health Rural Health Multidisciplinary Training (RHMT) program. 9 The primary purpose is to build rural health workforce capacity by increasing recruitment through improving rural health education experiences for students. 10 The UDRHs work closely with local public, private and non-government organisations that provide health services and offer student placements. Other RHMT objectives include supporting existing rural practitioners with continuing education, focussing on population health, promoting innovative models of health service delivery, and helping address the health disparity between Indigenous and non-Indigenous Australians. 10, 11 As required by agreements with the government, UDRHs collect evaluative data about students' rural education experiences. Since 2014, all UDRHs have contributed to a national data set and this paper reports on the findings of the aggregation and analysis of that data. Specific aims of the study were to profile the student cohort undertaking UDRH-supported placements and to investigate factors affecting students' satisfaction with rural placements and their self-reported intention to enter rural practice after graduation.
Methods
The study involved a cross-sectional survey of students who participated in UDRH placements between July 2014 and November 2015. The questionnaire was developed collaboratively by staff members from the UDRHs via the Australian Rural Health Education Network (ARHEN) Student Survey Working Group (SSWG). The questions are shown in Table 1 . Primary ethics clearance for aggregation of combined data was obtained from the University of Newcastle Human Research Ethics Committee, with secondary clearance from university ethics committees associated with each UDRH. It was a condition of ethics approval that comparisons were not made between UDRHs.
At the end of their placement, students were invited to participate in the survey at their respective UDRH. Each UDRH then entered and cleaned their data into a separate Microsoft Excel spreadsheet (Microsoft Corporation, Redmond, WA, USA), according to a protocol defined by the SSWG. Student identifiers were removed and the location of placement sites were coded for the relevant Modified Monash Model (MMM) geographical classification. 12 Spreadsheets were then submitted to ARHEN, where they were anonymised for the names of the UDRHs and data aggregated into a single spreadsheet.
Data were analysed using SAS 9.3 (SAS Institute, Cary, NC, USA). Descriptive statistical analysis was performed for age, gender, Aboriginal and/or Torres Strait Islander (ATSI) background, location of placement, health discipline, year of study, type and length of placement. Responses to items 15 and 17 (Table 1) , 'rural practice intention' and 'overall satisfaction', respectively, were key dependent variables for inferential statistical analysis. 13 Comparisons used chi-square test and Wilcoxon signed rank test, depending on the data type, with a significance level (a) of 0.01.
Stepwise logistic regression was performed, with crude analyses calculated for the list of univariate associations. Students who attended multiple sites with different MMM classifications were allocated their highest MMM numerical value. The adjusted regression model for 'rural practice intention' simultaneously included What is already known on this subject:
• There is a need, nationally and internationally, to increase recruitment and retention of health professionals in non-metropolitan areas.
• Educating health professional students in regional, rural and remote locations increases their intention to practice in a nonmetropolitan area.
• University Departments of Rural Health (UDRHs) exist under the Multidisciplinary Rural Health Training program to support education of health professional students in rural locations.
What this study adds:
• This is the first study analysing combined data collected from all 11 UDRHs across Australia.
• The UDRHs support rural and remote student placements that lead to high levels of satisfaction among the vast majority of students.
• Student satisfaction with rural and remote UDRH placements is strongly linked to selfreported intention to enter rural practice. 
Results
A total of 3328 responses were received, with the number at each UDRH varying between 102 and 531 (mean = 302; median = 259). The UDRHs supplied their response rate for the student evaluation survey outside the study period, which ranged between 23% and 80% (mean = 46%; median = 35%). The profile of demographic, course-related and placement-related variables is shown in Table 2 . The sample was predominantly female (79%), although the gendermix varied across disciplines, those with the highest proportion of males being paramedicine (50%), podiatry (41%), medicine (40%) and dentistry (38%). The mean age was 26.0 years (range = 18-67 years; median = 23.0 years), the distribution being skewed by older respondents, with 12% being 36 years or older. Only 1.8% (n = 61) identified as being of ATSI background.
Students were enrolled at 37 Australian universities, with those through which the UDRHs are funded accounting for 70%. Most respondents (72%) were in second, third or fourth year of their studies. The greatest proportion of placements (65%) was >2 weeks but ≤3 months' duration; however, 25% were ≤2 weeks. The main disciplines with placements of <4 weeks were nursing, pharmacy and audiology.
With multiple answers permitted, a total of 3494 placement locations were given. Six per cent of respondents (n = 208) reported being at multiple locations in their placement period, including 4% who spent time at MMM 1 (n = 3) or MMM 2 (n = 142) locations (Table 2) , which are 'Inner Regional' in the Australian Standard Geographic Classification.
14 Eighty per cent were rural locations (MMM 3, 4 or 5) and 16% remote (MMM 6 or 7). Similarly, some students experienced multiple placement settings, with 4137 settings reported. Combined, public hospitals and community health centres made up 63% of placement settings used.
Students reported high levels of overall satisfaction, 91.8% either strongly agreeing or agreeing with item 15 (Table 1) . Items 11-14 all showed statistically significant relationships with overall satisfaction (P < 0.001; chi-squared). The highest proportion of satisfied respondents was for workplace supervision, 88.8% agreeing or strongly agreeing with item 12. Students who had an interprofessional learning experience while on placement (item 10) also reported higher levels of overall satisfaction (P < 0.001). There was no statistically significant relationship between overall satisfaction and placement location (P = 0.189; chi-squared) or placement setting (P = 0.442).
Post-placement intention to enter rural practice was strongly associated with overall placement satisfaction (P < 0.001; chi-squared). Using the Likert scale scores (Table 1) , the mean rural practice intention prior to placement (item 16) was 3.51, increasing to 3.74 after placement (item 17; P < 0.001; Wilcoxon signed rank test). The change is illustrated in Figure 1 . For those who disagreed or strongly disagreed prior to their placement that they intended entering rural practice (n = 658) or were neutral (n = 703), the mean score increased by 1.01 after placement, from 2.36 to 3.37. For those who indicated a pre-placement rural practice intention (n = 1668) or neutrality (n = 703) the mean fell marginally, from 3.99 to 3.90.
Logistic regression showed that those satisfied with their placement had 2.33 higher odds of rural practice intention than others (Table 3) . Students satisfied with the Indigenous cultural training they received, workplace supervision, access to education resources, and accommodation had higher odds of overall satisfaction and post-placement rural practice intention. Indeed, those satisfied with workplace supervision had almost 15 times higher odds of overall satisfaction and 1.76 times rural practice intention than others. The odds of rural practice intention increased with increasing length of placement up to 3 months compared with those who had placements >3 months. Also, students who were not of Indigenous background had higher odds of rural practice intention than those who were, although the sample size of the latter was comparatively small.
Discussion
This study reinforces the close link between students' satisfaction with their rural or remote placement experience and their intention to enter rural practice after they graduate. 15 It demonstrates that the vast majority (90%) of students found their UDRH placement satisfying and that placement satisfaction is associated with changes in students' future practice intentions. It is encouraging that, on average, students who were less inclined or equivocal about rural practice before placement showed an increase in rural practice intention score afterwards. At the same time, there was a slight decrease in average post-placement score among those inclined towards rural practice No statistically significant relationships were found between either overall satisfaction or rural practice intention and variables such as placement location and setting, or with discipline, year of study, gender, age or other demographic, course-related or placementrelated variables. However, strong effects on satisfaction (and thus on rural practice intention) were evident for variables that are readily controllable within the UDRHs, such as the provision of educational resources and accommodation, high quality Indigenous cultural training and interprofessional education and, most strongly, workplace supervision. Supervision practices are vital for the development and consolidation of medical, nursing and allied health students' learning, increasing confidence, reducing stress and improving student outcomes. 16 Considerable efforts have been invested in improving supervision practices. [17] [18] [19] This study highlights the association between high quality workplace supervision of health professional students' and decision-making about future practice intentions. Given that 'poor supervision' may impact substantially on this decision-making, this important nexus is worthy of closer examination and further development to maximise the outcomes of rural and remote placement experiences on recruitment.
The suggested link between the duration of a regional, rural or remote placement experience and the likelihood of graduates returning to work in a nonmetropolitan location also warrants further study. While the results are not definitive, the odds of rural practice intention increased with increasing length of placement. A similar association has been shown elsewhere, with the suggestion that repeated rural exposure has a positive influence on future rural practice. 15 However, it is not known from this study whether students had more than one non-metropolitan placement in the same or another location. Further investigation is recommended into the effect of duration and frequency of rural exposure and the cumulative effect of multiple rural placements, not only on rural practice intention but also on actual employment in rural health. The 'threshold level' of rural exposure is undefined and may vary between individuals and from one discipline to another, some disciplines having shorter placements than others. 20 These and other important research questions will be targeted in future, longitudinal studies undertaken across the UDRH network, in collaboration with other stakeholder organisations.
The survey has identified some opportunities for development. For example, almost two-thirds of placements were in either public hospitals or publicly funded community health facilities. Other placement sites, such as residential aged care, Aboriginal community controlled organisations and school-based placements seem under-used. 21, 22 Opportunities to diversify placement settings should be capitalised upon through community engagement and service learning initiatives, 23, 24 bringing benefits both to the students and the communities in which they complete their placements.
This study has some limitations. Data concerning the students' UDRHs were not accessible under the conditions of the ethics approval; thus, it was not possible to control for clustering of responses. The potential for this to give rise to artificially low P values is acknowledged. While the overall sample size is large and drawn from various placement locations, survey response rates at some UDRHs were low and the response rates given are not specifically for the survey period; a flaw of coordinating data collection across multiple, geographically dispersed sites. This raises questions of sample bias and generalisability of the findings. Another limitation was that the questionnaire did not include a question about whether students were of 'rural origin' and the sample may be biased by those favourably disposed towards 'rural', as suggested by the high proportion with pre-placement rural practice intentions. Future versions of the questionnaire will ask students to provide information about where they currently live, have lived and where they grew up, as well as what choice they had about their placement location.
Conclusion
There are a number of positive outcomes of this study, not least of which was the large-scale, national collaboration among the UDRHs. The results have implications for further research, policy and practice related to continuing support for rural placements, optimising potential to increase students' rural practice intentions. It seems clear that an important part of the algorithm for building future rural health workforce capacity is to engage students in well-supported placements that provide high levels of satisfaction. In this context, 'satisfaction' has a number of key elements, important among which is high-quality placement supervision and mentoring. The UDRHs are well placed to provide direct support to students, as well as supporting placement supervisors in their role. SSWG in making data available, the rural and remote health services that provide student placements and the UDRH students who took part in the survey.
